This paper examines the relationship between investments and uncertainty for the US economy, as the latter is approximated by consumer sentiment, purchasing managers' prospects and economic policy uncertainty. Contrary to the existing literature, we provide evidence that this relationship is time-varying. The time variation is attributed to the observed temporal replacement effect between private and public investments. Furthermore, we show that there are two distinct correlation regimes in this relationship and unless we concentrate on the two regimes, we cannot fully unravel the real link between uncertainty and investments. Finally, we examine whether the use of two correlation regimes provides better forecasts of investments compared to the use of the uncertainty indices alone. The forecasting exercise reveals that the use of correlation regimes provides statistically superior out-of-sample forecasts.
Introduction
Politicians and international institutions make decisions that alter the way in which economies operate and interact. This is particularly relevant in the light of the recent recession and financial crisis, the European sovereign debt crisis and the rising US fiscal deficit, when politicians assumed a bold role in stabilizing and shaping the world economy. In this regard, there is a significant degree of uncertainty as to what tools policy makers and institutions will use, what impact these decisions will have on economy and how timely they are going to be.
Evidence suggests that when faced with such uncertainty, US corporations choose to reduce capital investment (Rodrick 1991; Bloom et al., 2007; Baum et al., 2008) . Usual is also the case where the press media attribute a reduction in corporate investment partly to increased policy uncertainty 1 , 2 . In the same context, both
European Investment Bank (2013) and IMF (2015) conclude that uncertainty, both economic and policy, has been the most important immediate cause of low investment in Europe. They report that sectors of the economy that are more sensitive to uncertainty experience a larger fall in investment relative to less sensitive sectors during times of high economy wide uncertainty.
Furthermore, several theoretical studies have established mechanisms through which higher uncertainty may cause lower investment rates. First, Bernanke (1983) and Rodrik (1991) , among others, argue that if investment projects are not fully reversible, uncertainty will increase the benefit of the option to wait until more information of the projects is revealed. Second, uncertainty exaggerates the costs of external financing by increasing default risk (e.g. Gilchrist et al., 2014) or the equity risk premium (Pástorand Veronesi, 2013) which can lead to investment contraction.
Overall, this strand of the literature supports the current census of the constant linkage between higher uncertainty and investment decline.
In empirical terms, the work of Aizenman et al. (1993 ), Episcopos (1995 and Asteriou et al. (2005) provide evidence of a significant negative relationship between uncertainty and investment, thereby confirming the aforementioned theoretical studies.
Despite a plethora of evidence on the effects of uncertainty on fixed assets investments, none of the studies have examined the potential time-varying relationship between the aforementioned variables. The assumption of a time-varying correlation between uncertainty and various macroeconomic variables has only recently received substantial attention in the literature (for instance, relating policy uncertainty and stock market returns -see, Antonakakis et al., 2013; Kang and Ratti, 2013; Lean and Nguyen, 2014; Alexopoulos and Cohen, 2015, among others) .
However, there is still a growing interest in understanding the real economic effects of uncertainty. This study adds to this growing literature showing that the use of timevarying correlation unravels the full dynamics of the relationship between investments and uncertainty.
In studying the relationship between uncertainty and investments, there is the very important issue of how to measure and quantify uncertainty. A task which is rather complicated. Several data sources and a wide range of indicators have been generally used in the literature to capture uncertainty, including data from consumer and business surveys. Verifying whether these data and indicators capture what they are supposed to capture is an important issue. Thus, this study apart from the examination of the uncertainty and investments in a time-varying environment, it also attempts to provide an answer as to which uncertainty measure is the best leading indicator for the US investments.
Overall, the paper contributes to the literature of uncertainty and investments, focusing on the interrelations between different types of uncertainty and fixed assets investments rather than stock market investments, in the US economy. We take a disaggregate view on private and governmental (or public) investment, using three potential sources of uncertainty, namely, consumer, business and policy uncertainty.
To do so, we make use of the consumer sentiment indicator, the purchasing managers' index and the recently developed economic policy uncertainty index of Baker et al. (2013) . Finally, we produce a forecasting exercise in order to establish which uncertainty indicator(s) can produce better forecasts of fixed assets investments.
The results show that the relationship is indeed time-varying and there are two distinct correlation regimes. Furthermore, we report that Consumer Sentiment Index is the best leading indicator for the US investment, followed by Policy Uncertainty
Index. More importantly, we reveal that the incorporation of the time-varying correlation effects provide statistically superior out-of-sample forecasts of US investments.
Our investigation, apart from the obvious policy implications that are particularly important in the current recession phase of global economy, provides a yardstick for nowcasters and forecasters that seek a well-chosen leading indicator for the US investments.
The remaining of the paper is structured as follows. In section 2 we describe the data used in this study. Section 3 illustrates the methodology used for the estimation of the time-varying correlation. Section 4 analyses the empirical findings and Section 5 concludes the study.
Data description
The employed data include the consumer sentiment indicator (CSI), purchasing managers' index (PMI), the economic policy uncertainty index (PUI), which represent our uncertainty indices, and the gross fixed capital formation as a percentage of GDP (Investments), which approximates the level of US investments.
We disentangle the total investments into private and governmental, in order to examine the potential heterogeneous attitude of uncertainty on the private and the public sector's investment activity. Our sample runs from 1985:Q1 to 2014:Q3.
Investments are in constant terms. Data on the CSI and PMI are obtained from
Federal Reserve Economic Data, the Investments are obtained from Datastream ® and PUI is obtained from Baker et al. (2013) . Figure 1 shows the evolution of the series.
[ This may suggest that the real sector uncertainty was resolved fairly quickly after the end of the Great Recession, while economic policy uncertainty persisted until 2012, possibly mirroring EMU uncertainty and an anaemic growth of the US economy. Another interesting observation is that during economic recessions we observe the opposite behaviour between the private and public investments, which is suggestive of a substitution effect between these spending items.
Methodology
In order to investigate the time-varying correlation between investment and sentiment indicators, we define a bivariate framework for the dynamic estimation of their variance-covariance matrix. The
vector denotes the ratio of investment to GDP,
, and the sentiment indicator,
variable expresses the total, governmental and private investments, respectively. For 
Results

Time-varying correlations
The results of the time-varying correlations between investments and uncertainty indicators are shown in Figure 2 . Given the fact that higher CSI/PMI reflects lower uncertainty, whereas the reverse holds true for PUI, we rely on the theoretical evidence of a positive (negative) correlation between investments and CSI and PMI (PUI).
[ 
Time-varying correlation regimes and the best leading indicator
In an attempt to identify the best leading indicator for the US investments and check robustness of previous findings the following model is estimated: Table 1. [ (4) we notice that the use of two regimes offers significant information for the US investments (see Table 1 ). More specifically, the interaction terms provide evidence of a change in the relationship between uncertainty and investments, where in regime 1 (i.e. positive correlation) the effect of uncertainty on investments is positive (i.e. 23   ), whereas in regime 2 (i.e. negative correlation) the effect is negative (i.e. 2  ). Finally, the adjusted coefficient of determination suggests that the best leading indicator is CSI, followed by PUI, whereas PMI performs poorly (as also depicted by Figure 2) .
In order to verify further the aforementioned results we proceed with an outof-sample forecasting exercise based on Eq. (4). More specifically, the scope of the forecasting exercise is twofold. First, to establish whether the use of the two regimes in the time-varying correlation between uncertainty and investments offers a better predictive ability compared to the direct effects of the uncertainty on investments.
Second, whether CSI and PUI are indeed the best leading indicators for the US investments.
Eq. (4) Thus, at each quarter, the models are re-estimated based on all past information set available. The forecasting accuracy of the models is gauged using three established loss functions, namely the MSE, MAE and MAPE, as shown in Table 2 .
[TABLE 2 HERE] Table 3 reports the three forecasting evaluation criteria for the two different forecasting models, whereas Figure 3 depicts the actual and forecasted investments.
The results provide evidence that the forecasts with the CSI outperform these produced by PMI or PUI for all cases but the government investments. Interestingly enough, it is PMI that generates the best forecasts in this instance. More importantly, it is evident that the use of correlation regimes improves the forecasting accuracy in all cases. A close competitor of CSI is PUI, where in most cases (apart from the governmental investments) it seems to provide the second best forecasts. Thus, we maintain the CSI is indeed the best leading indicator, followed by PUI. Finally, we provide evidence that the use of correlation regimes is capable of significantly improving the forecasting accuracy.
[ TABLE 3 
Conclusion
The aim of this study is to assess empirically for the first time the relationship between uncertainty and investments from a macroeconomic perspective for the case of US economy. Three different sources of uncertainty, namely, the CSI, PMI and PUI are employed. The findings show that the relationship between investments and uncertainty does not always follow the general anecdotal temporal principles of positive and negative correlations depending on the source of uncertainty. This is an important finding, which provides evidence that the relationship between investment and uncertainty is rather complex and it is both time depended, as well as, driven by economic cycles. Furthermore, we reveal a countercyclical behavior of the governmental investments, whereas a pro-cyclical behavior is observed for the private investments. This differential behavior is informative of a significant substitutioncrowding out effect between these different instruments. Finally, our findings suggest that CSI and PUI are better leading indicators for the US investments, rather than the PMI. Finally, the MSC test provides evidence that the CSI uncertainty measure with the incorporation of the time-varying correlation effects provide statistically superior forecasts of total, private and governmental US investments. Note: *, **, *** denotes significance at 1%, 5% and 10% level, respectively. Standard errors are reported in brackets. Heteroscedasticity and autocorrelation robust standard errors are used. The CSI lags in specifications (1), (4) and (7) are 3, 1 and 3, respectively. The PMI lags in specifications (2), (5) and (8) are 5, 3 and 5 respectively. The PUI lags in 
